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Introduction
This paper summarizes the results of régional studies of radioactiv¬
ity (40K and l37Cs) in marine sédiments of the Southern Gulf of
Mexico. Thèse investigations were initiated in 1993 and the first
results were published by Rodriguez-Espinosa P.F et al, in 1998,
1999a, 1999b and 1999c. They found that the l37Cs, 40K and 2HBi
concentrations measured in five sediment-cores sampled in the
southern Gulf of Mexico are similar to those reported in the world
inventory for same type of marine sédiments. As would be
expected, the radioactivity concentrations measured vary as a func¬
tion of sedimentary environment. The highest 40K concentrations
are associated mainly with the sédiments of the Panuco River,
whose drainage basin inputs sédiments from the Sierra Madré
Oriental and Central Mexico, where intensive agricultural practices
and heavy use of fertilizers take place. The mid-range 40K concen¬
trations were measured in sédiments of the Grijalva-Usumacinta
river fan, and reflected the characteristic properties ofthe Cenozoic
and Paleozoic metamorphic rocks of its drainage basin. Finally, the
highest 137Cs concentrations found in the sediment-cores of the
Grijalva-Usumacinta river fan sédiments resuit from the higher
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rainfall (3,000 mm.yr1) over its much greater drainage basin size,
relative to that ofthe Panuco River.
In this paper we now présent the results of 40K and I37Cs concentra¬
tions in another twelve sediment-cores sampled in the Southern
Gulf of Mexico. Thèse new radioactivity concentration values will
aid to further understand the nature and régional distribution of
radioactivity in Southem Gulf of Mexico marine sédiments.
i1 Methods
Twenty five USNEL Box sediment-cores were collected in water
depths between 20 to 2,000 m in the Southern Gulf of Mexico of
which twelve of them are reported in this paper. The USNEL Box
sediment-cores were collected aboard the R/V Justo Sierra during
the OGMEX XI, XII and XIII océanographie cruises, during the
summers of 1993, 1994 and 1995 (Figure 1).
The 30-cm deep sediment-cores were sub-sampled in 2-cm thick
slides, and frozen for later analyses. Sédiment sub-samples were
analyzed by XRD to détermine minerai composition. The natural
40K and artificial l37Cs radionuclide concentrations were measured
using a Ge-Hp Gamma-Spectrometer, and counting for 50-60,000
seconds with a ± 5 % uncertainty (95 % confidence limit). The mea¬
surements were made at the Laboratorio de Vigilancia Radiolôgica
Ambiental del Centro at Cienfuegos, Cuba.
Results
We report natural and artificial radioactivity concentrations in
twelve ofthe twenty-five sédiment cores sampled. Thèse results are
représentative of the régional radioactivity concentrations in the
Southern Gulf of Mexico.
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Sediment sampies collected in the Gulf of Mexico
during 1993. 1994 and 1995.
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The mCs and 40K concentrations measured range From 2 to 6.5
Bq.kg-
'
and 100 to 800 Bq.kg:'. respectively. The highest mCs
concentrations were found in the sediments of the Grijalva-
Usumacinta river fan at 75 meters depth (stations 1213 and 1210).
The lowest mcs concentrations were found in the Yucatan
Escarpment, in the intermediate carbonate and terrigenous regions
at 100 m. (station 1221) and in the maximum depth sam pied at
2000 m (station 1313).
The lowest 4°K (150-175 Bq.kg- I ) concentration was found in the
Yucatan Escarpment sediments in the southeast Gulf of Mexico. This
is basically a carbonated region with no-river influence (station
1105). The highest 4°K concentration (700-1000 Bq .kg:') was found
in the southwest Gulf of Mexico in the Panuco river fan (station
1116). The mid-range concentrations of mcs (4-5 Bq .kg- ') and 4°K
(400-700 Bq.kg:") were found in the sediments of the southwestem
continental shelf, in the P ânuco river fan (Figure 2). Figure 2 is a
scatter diagram showing the concentration of mcs vs 40K.
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137Cs vs "°K concentrations in marine sédiment cores
sampled in the Gulf of Mexico.
Figure 3 shows the 137Cs vs 40K concentrations for the same data of
figure 2 including error bars. This figure allows us to visualize the
instrumental error associated with each measured value and to asso¬
ciate the différent radioactivity concentration types with the différ¬
ent sedimentary provinces within the study area, including the
influence ofthe big rivers.
In Figure 4 we show the error bars for the mean I37Cs and 40K con¬
centrations. This figure provides a clear picture of the régional
radioactivity distribution in marine sédiments ofthe Southern Gulf
of Mexico.
Figure 5 shows a plot of our mean data values compared to the dif¬
férent ,37Cs vs 40K concentrations in marine sédiments from other
P. F. Rodriguez-Espinosa et al. Natural and artificial radionuclides in marine sédiments (Gulf of Mexico) T 1 71
10.0
9.0 H
8.0
7.0
6.0
5.0
4.0
3.0
&
m
co
O
&
%&
rM '[
W
I:
î^JttiCJlB
200 400 600 800
40K Bq.kg'
1000 120(
I Figure 3
137Cs vs '"K concentrations error bars in marine sédiment
cores sampled in the Gulf of Mexico.
régions of the word océans (Yu et al, 1994; Albrecht and Béer,
1997; Pujol and Sanchez, 1997; Alonso et al, 1998; Pérez-Sabino
étal, 1999.
Conclusions
Our results corroborate the findings reported by Rodriguez-
Espinosa et al, in 1998; 1999a; 1999b and 1999c, namely that the
l37Cs and 40K concentrations measured in the sediment-cores sam¬
pled in the Southern Gulf of Mexico are similar to those reported in
the world inventory for same type of marine sédiments.
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,37Cs vs "°K mean concentrations of five marine
sédiment cores of the Southern Gulf of Mexico.
As would be expected, the radioactivity concentrations measured
vary as a function of sedimentary environment.
The highest 40K concentrations are associated mainly with the sédi¬
ments of the Panuco River, whose drainage basin inputs sédiments
from the Sierra Madré Oriental and Central Mexico, where inten¬
sive agricultural practices and heavy use of fertilizers takes place.
The mid-range 40K concentrations were measured in sédiments of
the Grijalva-Usumacinta river fan, and reflected the characteristic
properties of the Cenozoic and Paleozoic metamorphic rocks of its
drainage basin.
The highest ,37Cs concentrations found in the sediment-cores ofthe
Grijalva-Usumacinta river fan sédiments resuit from the higher
rainfall (3,000 mm. yr-') over its much greater drainage basin size,
relative to that ofthe Panuco River.
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Concentrations of 137Cs vs 40K in sédiment cores
from différent locations of the World.
Finally the highest l37Cs are found in continental shelf sédiments,
and the lowest in continental slope sédiments.
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